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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 4, line 3, is indefinite because "smother" is indefinite. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 8-13, 16-18, 20, 21, 22, 23, 31 and 32 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Hilton et al. (US PGPUB 2002/0060084 A1) 
in view of 

Regarding claims 1,13, 33, Hilton et al. teach a process whereby a substrate 
130 is obtained. (See Fig. 3). A die placement area is identified and a keep out area of 
the substrate is identified, (i.e. the die placement area is the area between treated 
regions 340 and the keep out area is the area from the regions 340 to the edge of the 
substrate 130) (See Fig. 3) A protective area 340 is formed over the substrate between 
the die placement area and the keep out area. (See Fig. 3; paragraph 0030) An 
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underfill material 320 is formed over at least the die placement area of the substrate and 
the underfill material is prevented from flowing over the protective area based on 
surface roughness. (See Fig. 3; paragraph 0030; Here the examiner interprets "over" to 
mean completely over the area 340. In Figure 3 the underfill material does not flow over 
the edge of the area 340 as shown in the Figure. Therefore the underfill material does 
not flow "over" completely over the protective area) Furthermore, Hilton et al. teach 
providing a dam, barrier or discontinuity to prevent underfilling material from entering 
the keep out area. (Paragraph 0010) 

Regarding claim 1,13, 33, Hilton et al. teach a method comprising selecting a 
protective area of a substrate. Providing a second surface roughness over the selected 
protective area of the substrate. (See Fig. 3; Paragraph 0030) 

Regarding claim 2, Hilton et al. teach determining an area in which to prevent 
overflow of underfill material. (See Fig. 3; Paragraph 0030) 

Regarding claim 8, Hilton et al. teach providing an underfill material over the first 
area of the substrate. (See Fig. 3; Paragraph 0030) 

Regarding claim 9, Hilton et al. teach that the protective area is selected to avoid 
underfill overflow into a particular are of a chip. (See fig. 3; Paragraph 0030) 

Regarding claim 10, Hilton et al. teach attaching a die over the first area of the 
substrate. (See Fig. 3; Paragraph 0002, 0003, 0030) 

Regarding claim 11, Hilton et al. teach providing underfill material between the 
die and the substrate without overflowing the underfill material over all of the protective 
area. (See fig. 3; Paragraph 0030; Here the examiner interprets "over" to mean 
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completely over the area 340. In Figure 3 the underfill material does not flow over the 
edge of the area 340 as shown in the Figure. Therefore the underfill material does not 
flow completely "over" the protective area) 

Regarding 14, Hilton et al. teach a method comprising selecting a protective area 
of a substrate. Providing a second surface roughness over the selected protective area 
of the substrate. (See Fig. 3; Paragraph 0030) 

Regarding claim 20, Hilton et al. teach attaching a die 110 over the die 
placement area of the substrate. (Fig. 3; Paragraph 0002, 0003) 

Regarding claim 21 , Hilton et al. teach flowing the underfill material between the 
die and the die placement area of the substrate. (Paragraph 002, 003, 0030) 

Regarding claim 22, Hilton et al. teach that the underfill material flows in the die 
placement area without flowing to the keep out area based on the surface roughness of 
the die placement area and the surface roughness of the protective area. (See 
Paragraph 0030; The die placement area has an inherent roughness. The area 340 is 
roughened to prevent flow to the keep out area.) 

Regarding claim 23, the protective area 340 is selected to avoid underfill overflow 
into the keep out area of the substrate. (See fig. 3; Paragraph 0030) 

Regarding claim 31 , Hilton et al. teach the first area to comprise a die placement 
area. (See Fig. 3) 

The differences between Hilton et al. and the present claims is that performing a 
selective sputtering process to a surface of the substrate to provide the first surface 
roughness and to provide a second surface roughness smoother than the first surface 
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roughness is not discussed (Claim 1), the selective sputtering process including using a 
mask to cover selected protected areas of the substrate during the selective sputtering 
process is not discussed (Claim 1), the selective sputtering process providing less 
sputtering to the protective area than the first area such that the protective area is 
smoother than the first are is not discussed (Claims 4, 16) and the mask covering the 
protective area of the substrate is not discussed (Claim 32). 

Regarding performing a selective sputtering process to a surface of the substrate 
to provide the first surface roughness and to provide a second surface roughness 
smoother than the first surface roughness (Claim 1), Hilton teach performing a surface 
roughness to provide a first area having a roughness and a second area having a 
roughness less than the first roughness. (Paragraph 0030). Banks suggest a 
sputtering process for forming a roughened area utilizing a mask. (Column 1 lines 52- 
57) 

Regarding the selective sputtering process including using a mask to cover 
selected protected areas of the substrate during the selective sputtering process for 
forming a roughened area utilizing a mask, Banks suggest a sputtering process for 
forming a roughened area utilizing a mask. (Column 1 lines 52-57) 

Regarding claims 4, 16, Hilton et al. teach providing a roughened area which 
would be smoother than the protective area since that area is not roughened. 
(Paragraph 0030) Banks suggest limiting the area by using a mask. (Column 1 lines 
52-57) 
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Regarding claim 32, Banks teach utilizing a mask to cover a protective area of 
the substrate. (Column 1 lines 52-57) 

The motivation for utilizing the features of Banks et al. is that it allows for forming 
a roughened surface. (Column 1 lines 52-57) 

Claims 5, 6, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hilton et al. in view of Banks et al. as applied to claims 1, 2, 4, 8-13, 
16-18, 20, 21, 22, 23, 31 and 32 above, and further in view of Maydan et al. (U.S. Pat. 
4,298,443). 

The differences not yet discussed are the use of oxygen plasma sputtering 
(Claims 5, 17) and the use of hydrogen plasma sputtering (Claims 6, 18). 

Regarding claims 5, 6, 17, 18, Maydan et al. teach that sputter etching can be 
carried out in the gases of oxygen or hydrogen. (Column 6 lines 32-41 ) 

The motivation for utilizing the features of Maydan et al. is that it allows for 
sputter etching a substrate. (Column 6 lines 32-41) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Maydan et al. because it 
allows for sputter etching a substrate. 

Claims 12 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hilton et al. in view of Banks et al. as applied to claims 1, 2, 4, 8-13, 16-18, 20, 21, 
22, 23, 31 and 32 above, and further in view of Dias (US PG PUB 2003/01 09080 A1 ). 

The difference not yet discussed is the use of a solder resist. (Claims 12, 24) 
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Regarding claim 12, Dias teaches a process utilizing a solder resist on a 
substrate for a die bonding process. (Page 3 paragraph 0039). 

The motivation for utilizing the features of Dias is that it allows for bonding a die 
to a substrate. (Page 3 paragraph 0039) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Dias because it allows for 
bonding a die to a substrate. 

Claims 33-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilton et al. in view of Banks et al. as applied to claims 1,2,4, 8-1 3, 1 6-1 8, 20, 21 , 22, 
23, 31 and 32 above, and further in view of Ohsawa et al. (U.S. Pat. 6,514,847). 

The difference not yet discussed is where selective chemical etching is used to 
form the roughness. (Claims 33-36) 

Regarding claims 33-36, Ohsawa et al. teach utilizing selective chemical etching 
to form the roughness. (Column 5 lines 29-38) 

The motivation for utilizing the features of Ohsawa et al. is that it allows for 
forming a dam. (Column 5 lines 29-38) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Ohsawa because it allows 
for forming a dam. 

Response to Arguments 

Applicant's arguments filed November 30, 2007 have been fully considered but 
they are not persuasive. 
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In response to the argument that the applied references do not teach performing 
a selective sputtering process to a surface of the substrate to provide a first surface 
roughness over a first area and to provide a second surface roughness over the 
selected protective area where the second surface roughness is smoother than the first 
surface roughness, it is argued that Hilton teach providing an area having a rougher 
area than the other area in order to prevent material to flow into a protected area. 
Banks recognize utilizing a mask to etch particular areas of the substrate. Therefore 
one of ordinary skill in the art would modify Hilton by utilizing a mask to roughen a 
particular area of the substrate in order to provide a rougher area to inhibit flow of 
material into a protected area. (See Hilton and Banks et al. discussed above) 

In response to the argument that the references do not teach the selective 
sputtering process including using a mask to cover the selected protective area of the 
substrate during the selective sputtering process, it is argued that Banks teach utilizing 
a mask to sputter etch particular areas of the substrate. Hilton teaches what areas to 
roughen by etching. (See Banks and Hilton discussed above) 

In response to the argument that the references do not teach performing a 
selective chemical etching process to a surface of the substrate to provide a first 
surface roughness over a first area of a substrate and to provide a second surface 
roughness over the selected protective area of the substrate, the second surface 
roughness being smoother than the first surface roughness, it is argued that Hilton 
establish roughening a first area and leaving the remainder of the substrate smooth. 
Ohsawa et al. teach selective chemical etching to roughen an area of the substrate. 



Application/Control Number: 10/725,449 Page 9 

Art Unit: 1795 

Therefore, one of ordinary skill in the art would modify Hilton by utilizing selective 
chemical etching because selective chemical etching roughens particular areas of the 
substrate which Hilton require. (See Hilton and Ohsawa et al. discussed above) 
Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-Th with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rodney G. McDonald/ 
Primary Examiner, Art Unit 1795 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1795 

RM 

February 1 1 , 2008 



